An increasing number of private companies are now offering direct-to-consumer (DTC) genetic testing services. Although a lot of attention has been devoted to the regulatory framework of DTC genetic testing services in the USA, only limited information about the regulatory framework in Europe is available. We will report on the situation with regard to the national legislation on DTC genetic testing in seven European countries (Belgium, the Netherlands, Switzerland, Portugal, France, Germany, the United Kingdom). The paper will address whether these countries have legislation that specifically address the issue of DTC genetic testing or have relevant laws that is pertinent to the regulatory control of these services in their countries. The findings show that France, Germany, Portugal and Switzerland have specific legislation that defines that genetic tests can only be carried out by a medical doctor after the provision of sufficient information concerning the nature, meaning and consequences of the genetic test and after the consent of the person concerned. In the Netherlands, some DTC genetic tests could fall under legislation that provides the Minister the right to refuse to provide a license to operate if a test is scientifically unsound, not in accordance with the professional medical practice standards or if the expected benefit is not in balance with the (potential) health risks. Belgium and the United Kingdom allow the provision of DTC genetic tests. A wide variety of genetic tests are currently being offered directlyto-consumers by private companies that are located within the USA, Europe and elsewhere. The type of tests being offered to the public are diagnostic tests, (preconceptional) carrier tests, tests indicating a predisposition to common disorders, tests profiling a risk to addiction, nutrigenomic tests, pharmacogenomic tests and ancestry tests. According to the companies selling these tests, individuals have a fundamental right to access information about themselves, including genetic information. 1 Companies market their tests to consumers on the basis that they will be able to use the test results in their daily life, particularly in monitoring or improving their health conditions. 2 Moreover, companies maintain that ordering a genetic test outside the traditional healthcare system will result in a better guarantee of privacy, at least with respect to insurance companies and employers. Autonomy, empowerment, prevention, convenience and privacy are usually the keywords in the marketing of these direct-to-consumer (DTC) genetic tests. 3 There have also been a number of criticisms made about the services that these companies provide to consumers. Although a few companies are currently involving physicians in the provision of their services, 4 the majority of companies operate without the involvement of a healthcare professional. Indeed, in some cases, a health-care professional may have been hired by the company to 'formally' sign off on orders to circumvent legal issues; 5,6 most companies do not require consumers to ever interact directly with a health-care professional in order to obtain a genetic test. This is contrary to the way that genetic tests have been provided within most healthcare frameworks. The DTC provision model of genetic tests has been criticized for its absence of individualized medical supervision, 7 the absence and/or dubious quality of pre-and post-test information provision and genetic counselling, 8 and the inappropriate genetic testing of minors. 9, 10 This adds to the concerns regarding the limited predictive value, clinical validity and utility of various DTC genetic tests presently on offer. [11] [12] [13] Further concerns include the way that DTC genetic testing companies carry out research, 9,14 the (lack of) respect for privacy and the potential burden on public health-care resources. 15 In light of these concerns, various professional organizations and governmental agencies have published statements to inform, educate and/or warn consumers about DTC genetic testing. [16] [17] [18] [19] [20] [21] Along these lines, the European Society of Human Genetics' statement set a bench mark that included recommendations to ensure the quality of the testing services, the provision of pre-test information and genetic counselling, and individualized medical supervision. 22 
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METHODS
Experts in Health Law (all co-authors of this paper) from seven European countries (Belgium, Germany, France, the Netherlands, Portugal, Switzerland and the United Kingdom) were contacted by PB and HCH to describe the regulatory frameworks that apply to DTC genetic testing activities in their countries. In answering this question, they were asked first, whether their country had legislation that specifically addressed the issue of DTC genetic testing, and second, whether there was legislation that regulated genetic testing services in general. These countries were selected on the basis of the willingness of experts to participate and on the basis of previous involvement in debates on this subject. The United Kingdom has been the most active European country in this area. Since 1997, the Advisory Committee on Genetic Testing 36 and subsequently the Human Genetics Commission (HGC) has published various documents specifically addressing the issue of DTC genetic testing. 18, 37, 38 In Belgium, the National Advisory Committee on Bioethics prepared a document on this issue in 2004 39 and the Superior Health Council is at this moment debating whether more regulatory control for DTC genetic testing is necessary. In France and Portugal, the National Consultative Ethics Committee for Health and Life Sciences 40 and the National Council for Ethics in the Life Sciences, respectively, issued statements on the direct marketing of genetic tests in 2008. 41 In the Netherlands, the Health Council 42 and the Council for Public Health and Health Care 43 both published a report on self-testing, discussing DTC genetic testing as well. In Switzerland, the Swiss Society of Medical Genetics had published a statement on DTC genetic testing. 44 In Germany, DTC genetic testing has been discussed in relation to new legislation 45 and in a report elaborated by German National Academy of Sciences. 46 This demonstrates that this is a key issue across Europe, and there has been considerable debate around the best way to regulate this area.
RESULTS

Belgium
In Belgium, no specific legislation forbids or regulates the provision of DTC genetic tests. A Royal Decree of 14 December 1987 (published in the Belgian Official Journal of 25 December 1987) lays down the rules for the provision of genetic testing in the Centres for Human Genetics in Belgium. Genetic examinations are only reimbursed by statutory health insurance if they are carried out at one of the eight recognized Centres for Human Genetics. No information is provided about the potential provision of genetic testing outside this context. The only legal basis applying to DTC genetic tests could be found in article 2 of the Law on the practice of health-care professions (Royal decree n178 (B.S. 14.11.1967)), which stipulates that a physician should be involved in the practice of medicine. Hence, if a DTC genetic test falls under the practice of medicine, as a consequence, a physician should be involved and the law on patient rights would apply. In this respect, it is important to determine whether a DTC genetic test could be considered the 'practice of medicine' . As we know, most DTC companies write in their 'terms of services' that they are not practicing medicine, and that their tests should not be considered medical information, but only serve 'informational purposes' . Whether or not this statement would stand further legal or judicial scrutiny has yet to be proven.
France
In France, genetic tests are well described and framed in the context of health, and this legislation could apply to the DTC context. According to the French Law (Article 16-1 Civil Code) genetic tests can only be performed for an individual for 'medical or scientific research purposes' . When accomplished in a medical context, the genetic analysis should fulfill one of the following elements: (a) to give, confirm or refute the diagnosis of genetic disease for an individual; (b) to detect characteristics of one or more genes, which may be the cause of developing a disease by a person or family members potentially affected; or (c) to adapt the medical care of a person according to its genetic characteristics (Article R1131-1 Public Health Code). As a consequence, there is no possibility in France to access a genetic test for another aim, for example, just to obtain information. Moreover, the Public Health Code provides some complementary provisions with regard to (a) the quality of laboratories and training of scientists and (b) the respect of the medical relationship. First, in order to perform genetic tests in France, laboratories need to get a specific authorization delivered for 5 years, by the Head of the Regional Agency for Health after consultation of the Biomedicine Agency (Article R1131-14, Public Health Code). In the same way, geneticists must conform to specific requirements to perform genetic tests. They must be specifically trained to be able to verify the results of a genetic analysis (Articles R1131-6 and R1131-7, Public Health Code). Second, the use of genetic tests in the clinical context means that the relationship between the user (patient) and the provider (medical doctor) should be defined as a 'medical relationship' . Any other use outside of this context is outlawed and cannot be covered by the following provisions. The French Law gives details on the respect of various duties regarding the terms of the patients (or their family) information, the test prescription and the announcement of the results (Articles R1131-4 and following). The law is also strict on the requirements for consent, which must be obtained in writing after the patient has been informed of the nature and the purposes of the test. This regulation insists on the importance of the quality of the information delivered by a medical doctor or explained by a genetics counsellor.
During Finally, the new Bioethics Law that entered into force on 7 July 2011 (Law n12011-814 of 7 July 2011, published JORF n10157 8 July 2011, page 11826) has implemented most of these proposals. The most significant of these is that from the persons' rights perspective, for the first time the French Public Health code prohibits a person from requesting a genetic test for herself or for a third person, or for identification through her DNA profile, outside the conditions laid by the law (Article L.1133-4-1). This action is punishable under the article 226-28-1 of the criminal code by a fine of 3.750 Euro. Second, from the institutional perspective, the French Bioethics Law reinforces the conditions to be fulfilled by the laboratories, which perform genetic tests. In particular, the new article L. 1131-2-1 (Public Health Code) specifies that the study of the genetic characteristics of a person or the identification of a person through his DNA profile can only be performed by authorized and accredited laboratories (which excludes companies that are not considered as laboratories). Finally, the Biomedicine Agency is unlikely to be in charge of website surveillance due to the difficulty of such a management. Nevertheless the new law added a new mission for the Agency to 'make information about the uses of direct to consumer genetic tests available to the public and to elaborate a benchmark for the evaluation of their quality' (Article L. 1418-1 paragraph 9, Public Health Code). The modalities to implement this measure are not given by the law. It will be up to the Biomedicine Agency to act as an independent body and to choose the best way to ensure and fulfill this mission.
Germany
In Germany, there is no legislation that specifically addresses the issue of DTC genetic testing. However, on 24 April 2009 the German Bundestag passed the Human Genetic Examination Act (The Genetic Diagnosis Act, GenDG), 47 which covers some aspects of these genetic testing services. A prior aim of this law, which came into effect on the 1 February 2010 (sec. 27 para. 1; for divergences, see sec. 27 para. 2 to 4), is on one hand the strengthening of the right to informational self-determination concerning the execution of diagnostic or predictive genetic tests, and on the other hand the protection against abusive use of the information originating from genetic testing and screening. The Act, however, focuses on tests carried out under specific circumstances. As sec. 2 para. 1 points out, the act only applies to genetic examinations and genetic analyses conducted within the framework of genetic examinations involving born natural persons, as well as embryos and fetuses during pregnancy and the handling of genetic data and genetic samples gained thereby for medical purposes, for purposes of determining descent as well as in the insurance and employment sectors. This Act does not apply to genetic analyses or the handling of genetic samples or genetic data conducted for research purposes or on the basis of applicable regulations relating to criminal procedures or the Infection Protection Act.
According to sec. 7 para. 1 of the Act, a diagnostic genetic examination may only be undertaken by physicians and a predictive genetic examination may only be undertaken by medical specialists in the field of human genetics or other physicians who have qualified themselves via the acquisition of some specialist designation for genetic examination within their specialist area. Para. 2 states that the genetic analysis of a biological sample may only be carried out within the scope of a genetic examination and by the medical person in charge or by person or institution commissioned by the responsible medical doctor. Para. 3 finally declares that genetic counselling according to sec. 10 may only be undertaken by physicians named in para. 1 and who are qualified to provide genetic counselling.
Furthermore, a precondition for valid informed consent is the clarification presented in sec. 9 para. 1-3: 'Before obtaining consent, the medical person in charge must inform the person concerned on the nature, meaning and consequences of the genetic examination. After being informed the person concerned must receive sufficient time for consideration before deciding to provide consent. The clarification covers in particular: (1) the purpose, type, scope and significance of the genetic examination including the results attainable in the course of the purpose of the examination and with the designated means of examination; the foregoing also includes any genetic characteristics which are to be examined and which are significant in terms of avoiding, preventing or treating any illness or health condition; (2) the health risks for the person concerned which are connected to the knowledge of the results of the genetic examination and the procurement of the necessary biological sample (y); (3) the intended use of any sample as well as the results of any genetic examination or analysis; (4) the right of the person concerned to revoke his or her consent at any time; (5) the right of the concerned person to not have to know results (y)' .
Under this legislation, the DTC provision of genetic tests in Germany is clearly restricted. Genetic tests can only be carried out by a medical doctor after the provision of sufficient information concerning the nature, meaning and consequences of the genetic test, and after the consent of the person concerned. The German Law described in this article does not regulate tests for research purposes, but companies cannot just avoid this legislation by suggesting that their tests are for research and educational purposes only. However, the mere sale of test kits and the application of DTC GT outside the areas described are not prohibited per se, and individuals purchasing tests from abroad will not be penalized. Finally, it must also be noted that the legal discussion of the DTC problem has just begun and therefore many questions are still open. In particular, the relevance of self-determination as a legal concept and the degree to which German Law requires protection of the person concerned from their own decisions remains to be clarified.
The Netherlands
The Netherlands has no legislation that specifically addresses DTC genetic testing. 48 In principle, companies are allowed to offer DTC genetic tests to the public. However, the Dutch Act on population screening (henceforth Act), 49 by way of a permit system, seeks to protect individuals against screening programmes that may be a threat to health. This legal framework was introduced to establish and guarantee a fair balance between the right of self-determination of individuals and the need to protect them against (potentially) harmful screening programmes. 50 Hence, although the Act on population screening was not developed to regulate the access and the use of DTC genetic tests specifically, it does apply to certain of these tests.
In this Act, population screening is defined as 'a medical examination which is carried out in response to an offer made to the entire population or to a section thereof and to detect diseases of a certain kind or certain risk indicators, either wholly or partly for the benefit of the persons examined' . 49 The key word in the definition is 'offer' . DTC genetic tests that predict diseases on the basis of risk indicators fit within this definition due to the fact that companies advertise and offer their genetic tests directly to the public in magazines, newspapers and through the Internet. The fact that individuals visit the website or the web shop of 'test companies' on their own initiative makes no difference when classifying DTC genetic tests as population screening.
According to the Act, some forms of DTC genetic tests can only be carried out with a permit issued by the Dutch Minister of Welfare and Sports. Offering and practicing DTC genetic tests for detecting (risk factors of) cancer and (risk factors of) 'incurable' diseaseswhich can neither be treated nor prevented -without a licence is against the law in the Netherlands. Moreover, performing these tests without permission is a punishable offence (Article 3 (1) and Article 13). 49 Based on article 7, the responsible Dutch Minister can refuse to provide a licence if a test is scientifically unsound, is not in accordance with the professional medical practice standards or if the expected benefit is not in balance with the (potential) health risks. The Act does not set up quality norms for the information to be provided to consumers of DTC genetic tests nor for consent to use samples and counselling to be provided. Nevertheless, DTC genetic testing companies wishing to sell genetic tests for detecting (risk factors of) cancer and (risk factors of) 'incurable' diseases have to comply with the professional medical practice standards, which entail the main rights of patients laid down in the Dutch Civil Code.
Furthermore, the Dutch 'Medical Treatment Contracts Act' , as part of the Dutch Civil Code, applies to all contracts whereby a health-care provider undertakes to provide medical services. The main purpose of this 'Act' is to clarify and strengthen the legal position of the patient. It lays down the rights and obligations of care providers and the patient. Among other rights, it sets up quality norms for the information to be provided, for obtaining consent and how to deal with confidential patient data. According to the 'Medical Treatment Contracts Act' , health-care providers have to give information about the indication, the proposed treatment, alternatives, prognoses, risks and possible side effects before starting with a medical intervention.
The Dutch permit system guarantees normative criteria for DTC genetic tests aimed at detecting (risk indicators of) cancer and (risk indicators of) 'incurable' diseases. This legal framework effectively prevents individuals from getting access to some DTC genetic tests, with a questionable validity and clinical utility in the Netherlands.
However, from the beginning there was confusion about the scope of the Act, and thus uncertainty about the requirement of obtaining a licence. The Health Council -a scientific advisory body -has been allotted the task of advising the Minister on the provision of a licence to applicants under the Act (Article 6). The Dutch Health Council has written several reports to clarify the scope of the Act. Despite these helpful reports certain uncertainties remain that are probably inherent to the use of terms like 'population screening' , 'offer' and incurable' . In the light of these difficulties, already more than 10 years ago there was a call to revise the Act in order to enhance its effectiveness. 50 
Portugal
In Portugal, the Law n112/2005 of 26 January 2005 51 defines the concept of health information and genetic information, and sets forth rules for the collection and preservation of biological products for genetic testing for clinical or research purposes. In article 10 of this law, different genetic tests are categorized based on use: tests to be used for the detection of carriers of recessive disorders; pre-symptomatic tests for monogenic diseases; predictive tests allowing the detection of susceptibility genes; pharmacogenetic tests; prenatal tests and tests used for screening. According to article 9.2 of the Law n112/2005, the detection of the heterozygosity status of recessive diseases, the presymptomatic diagnosis of monogenic diseases and the tests for genetic susceptibility in healthy persons can only be carried out by request of a medical geneticist, following a genetic counselling consultation and subject to the express written and informed consent of the person in question. Article 9.7 also advances that in situations of risk of severe, late-onset diseases that appear in the beginning of adulthood and that have no cure or proven effective treatment, the performance of any presymptomatic or predictive testing must be preceded by a previous psychological and social evaluation and by the follow-up of the patient after the delivery of the tests results. Besides, article 17.3 also states that every citizen has the right to receive genetic counselling and, if appropriate, psychological and social support, before and after heterozygosity, presymptomatic, predictive or prenatal genetic tests. In this context, it is also important to state that Portugal ratified the Oviedo Convention, 52 through Presidential Decree n101/2001, which means that the aforementioned Convention has force of law throughout the national territory. According to article 12 of this convention, 'tests which are predictive of genetic diseases or which serve either to identify the subject as a carrier of a gene responsible for a disease or to detect a genetic predisposition or susceptibility to a disease may be performed only for health purposes or for scientific research linked to health purposes and subject to appropriate genetic counselling.' 52 Finally, in July 2008, the National Council of Ethics for the Life Sciences 41 issued an opinion that genetic testing for health purposes should not be offered directly to the public, in compliance with fundamental ethical principles. This document is not a legally binding document.
Based on these provisions, various jurists advance that DTC genetic testing is forbidden in Portugal. 53 However, article 15 of Law n1 12/2005 still attributes responsibility to the Government to regulate the conditions of availability and performance of genetic testing. This is meant to prevent that tests are made available by national or foreign laboratories that do not have the support of a proper and multidisciplinary medical team, and to avoid the possible over-the counter marketing of this type of tests. Notwithstanding this legal provision and an Order, issued in September 2008, by the Ministry of Health, 54 creating a work force to regulate the Law n1 12/2005, there are still no regulations that determine measures for accreditation, certification and licensing of public and private laboratories responsible for genetic testing. As a consequence, there is no specific legislation addressing DTC genetic testing enacted yet, and according to some authors, no real legal provisions prohibiting DTC genetic testing services.
Switzerland
In Switzerland, the conditions under which human genetic testing may be performed has been regulated under the Federal Act on Human Genetic Testing 55 from 8 October 2004. 56 The genetics tests offered directly-to-consumers correspond to the definition of 'genetic in vitro diagnostic medical devices' as formulated by article 3j of the above mentioned law: 'ready-to-use products for the determination of characteristics of human genetic material' . Those tests are covered by Article 9 of this Act that reads as follow: '(1) It is forbidden to supply genetic in vitro diagnostic medical devices to individuals for a purpose which cannot be considered part of those individuals' professional or commercial activities; (2) The Federal Council may, having consulted the Expert Commission for Human Genetic Testing, make provision for exceptions to this prohibition provided the products are used under medical supervision and misinterpretation of the test result is not possible' .
The Act has been completed by two ordinances: the Federal Council Ordinance on Human Genetic Testing from 14 February 2007 57 and the Federal Department of Home Affairs Ordinance on Human Genetic Testing from 14 February 2007. 58 None of these regulations provide for an exception to article 9 of the Act prohibition for DTC genetic testing. To the best of our knowledge, no one has yet requested from the competent authorities the right to benefit from the exceptions mentioned in the Act. One could therefore conclude that such tests remain unlawful in Switzerland.
In fact, the Act 55 makes it a criminal penalty to infringe this prohibition as stated in article 38: '(1) Any person who, in contravention of Article 9 paragraph 1, wilfully supplies genetic in vitro diagnostic medical devices to individuals for a purpose which cannot be considered part of those individuals' professional or commercial activities shall be liable to a fine; (2) If the act is committed for commercial gain, the penalty shall be a custodial sentence not exceeding three years or a monetary penalty' .
Yet, it should be underlined that the prohibition or at least the severe restriction of the law is limited to putting those devices on the market, and not the use of them. There is no explicit sanction in the law against someone who imported such test for his or her personal use. The issue is indeed very similar to the one importing any therapeutic products. In practice, this is tolerated by the law as long as it remains limited to personal use and does not present a risk in terms of public health. For genetic testing, there is still another dimension as there are many companies advertising on the Internet that offer simple and rather inexpensive paternity tests. 59 The key point in this case is that the test requires testing not only the potential father(s) but also the child. When the latter is a minor, there is a clear conflict of interest for the 'father' to consent for him or her, especially when he is not actually the legal father. Courts have already decided that such tests are invalid and could not be used to challenge the family links between a man and a child. There could also be an issue of liability as the test could be considered as an infringement of the personal rights of each person whose DNA is analyzed without their consent 60 -without mentioning his or her legal parents if their family relationship is denied -and therefore open the way for obtaining indemnities.
United Kingdom
Within the UK, there is no specific legislation that relates to genetic testing in general and nothing that addresses DTC in particular. However, if a DTC genetic testing company operated in, and from, the UK, it would have to comply with a wide range of legislation and other regulatory factors. There are a number of statute-based Laws that a UK-based DTC company should be aware of, all of which are at least partly anchored in the realm of consumer protection. These legal instruments -variously acts (or 'primary legislation' made by the UK Parliament) and regulations (or 'secondary legislation' typically made by a senior minister authorized by primary legislation) -for the most part reflect a wider, harmonized European position (i.e. on medical devices, general consumer protection, advertisements, contractual terms or data protection). While these laws are not unique to the UK, there are provisions in the UK Human Tissue Act 2004 -legislation primarily concerned with the use of biological samples rather than data -that criminalize genetic analysis of human tissue without the consent of the donor. Obtaining the valid consent of genetic test consumers in the UK is therefore extremely important.
The common law system in the UK provides another layer of law, through which judge-made decisions can either serve to clarify the application of existing legislation or 'fill in the gaps' where there are no appropriate acts or regulations. There have, as yet, been no court or tribunal decisions concerning matters pertinent to DTC genetic tests, meaning that the most relevant aspect of the common law will be the general obligations of confidentiality applicable to the test results provided to consumers. Such obligations will, of course, overlap with many of the responsibilities created by Data Protection Law.
The most relevant, and recent, regulatory instrument that applies to DTC genetic tests in the UK comes in the form of a voluntary set of guidelines drawn up by the UK HGC: an advisory, rather than a regulatory body. The 2010 'Common Framework of Principles' aims to 'promote high standards and consistency' in the provision of DTC genetic tests by commercial providers, so as to 'safeguard the interests' of consumers and their families. 18 The HGC Principles cover matters such as information to be provided to prospective consumers, counselling and continuing support, the role of consent, laboratory processes, the provision and interpretation of results, and complaints procedures. It will be interesting to see how many companies -based in the UK and elsewhere -make a point of demonstrating compliance with the HGC Principles, particularly as the HGC is soon to be disbanded as part of the UK Government's current cost-cutting drive. Finally, other regulatory schemes that DTC genetic test companies should be aware of include voluntary accreditation schemes for testing undertaken in laboratories (for example, those offered by the United Kingdom Accreditation Service), codes of practice relevant to certain types of advertising and general consumer-facing business practices. (Dealt with the Advertising Standard Authority and The Office of Fair Trading, respectively).
DISCUSSION
This report provides an overview of national legislation in seven EU countries with regard to DTC genetic testing services. All countries discussed have national legislation that partly or fully applies to DTC genetic testing. However, none have legislation that was created specifically to regulate DTC genetic testing services and therefore it was necessary to use analogy or interpretation of existing legislation. A common pattern was that the legislation in many of the countries stipulated that genetic tests should be offered only under medical supervision and with genetic counselling. This is the case in France, Germany, the Netherlands, Portugal and Switzerland. In these countries, the underlying premise is that individuals should be given the opportunity to make their decisions freely and this should be based on adequate information about the limitations of (DTC) genetic tests and their (physical, psychological and social) implications.
This position is in line with the latest developments within Europe regarding the regulatory control of genetic testing, which is found in the 2008 Additional Protocol to the 1997 Convention for the Protection of Human Rights and Dignity of the Human Being with regard to the application of Biology and Medicine, concerning Genetic Testing for Health Purposes. 61 This Additional Protocol (although not currently binding) is the first European legal instrument in this area and has been opened for signing since November 2008. The original European Convention on Human Rights and Biomedicine states in Article 12 that 'tests which are predictive of genetic diseases or which serve either to identify the subject as a carrier of a gene responsible for a disease or to detect a genetic predisposition or susceptibility to a disease may be performed only for health purposes or for scientific research linked to health purposes, and subject to appropriate genetic counselling' . The 2008 Additional Protocol on genetic testing stated in article 7 y1 that 'a genetic test for health purposes may only be performed under individualised medical supervision' . 61 In the Explanatory Memorandum to the Protocol, which is important for the interpretation of the Protocol, it is explained that article 7 y1 has been ' driven by the concern to enable the person concerned to have suitable preliminary information with a view to an informed decision regarding the carrying out of this test and, if appropriate, to have access to appropriate genetic counselling. A precise evaluation of the situation of the person concerned, involving direct contact with him of her, is a determining element in that respect. A mere telephone conversation with a medical doctor, for example, does not allow for such evaluation' . 62 In addition, the protocol states that genetic tests should meet well-accepted criteria of scientific validity and clinical validity (article 5), and that clinical utility of genetic tests should be an essential criterion for deciding to offer a test to a group of persons (article 6). Moreover, it underlines that individuals should be provided with prior appropriate information and appropriate genetic counselling (article 8). This legislation mirrors the recommendation that was expressed by some professional organizations. For example, the American Medical Association advanced in a letter to the American Food and Drug Administration that 'genetic testing, except under the most limited circumstances, should be carried out under the personal supervision of a qualified health-care professional, and provide individuals interested in obtaining genetic testing access to qualified health-care professionals for further information' . 63 Although the Committee of Ministers of the Council of Europe approved the additional protocol, this document has until now only been signed in Finland, France, Iceland, Luxembourg, Moldavia and Slovenia. The two last countries have also ratified it in their internal legislation.
It is also evident that there will need to be further debate to define the type of services (and information) offered by DTC genetic testing companies, and whether or not this is relevant in legal terms. There have been attempts to clearly distinguish 'medical genetic tests' (which are to be ordered by a healthcare provider and which are used to make a treatment decision or diagnosis) and 'informational genetic tests' (which could be ordered directly by an individual and which aim to gain a better understanding of general health and disease susceptibility). 64 Most DTC genetic testing companies are adamant that the genetic information they provide to consumers is 'not intended to substitute for professional medical advice, diagnosis or treatment' and that this information is only for informational purposes. 3, 34 Almost every company provides disclaimers on their website and consent forms with the aim to inform consumers of the limitations of the tests that they are providing as well as to give themselves some protection from liability. In countries such as France, the Netherlands, Portugal and Switzerland such a distinction doesn't seem to influence the application of the relevant regulation, but in Belgium and Germany such a distinction has a role in the interpretation whether or not a DTC genetic test would be covered by the law.
The Netherlands have a quite unique permit system that guarantees normative criteria for DTC genetic tests aimed at detecting risk indicators of cancer and of 'incurable' diseases. This legal framework aims to prevent individuals from getting access to DTC genetic tests with a questionable validity and clinical utility in the Netherlands. The problem with these different regulatory approaches is enforcement. National enforcement measures can easily by bypassed because DTC tests are offered through the Internet. Without an international regulatory framework, the enforcement of whether or not a company is adhering to several national or regional legislations is based on voluntary compliance by the company. We observed that some DTC genetic testing companies respect the fact that DTC genetic testing is outlawed in certain American States, and state on their website that they do not process samples submitted from citizens from these states.
The protection of individuals against questionable testing services calls for international vigilance and comprehensive measures by the international community. As international regulatory oversight is difficult to achieve, considerable effort has put into working with the DTC industry in order to develop a code of practice. 18 It has also been suggested that an international product quality certificate (such as an International Standards Organisation (ISO)) should be introduced that controls for compliance with ethical standards, provisions for counselling and stringent standards of scientific validity. 65 Effort is also being put into improving the functioning of in vitro diagnostics medical devices regulations. 66, 67 CONCLUSION In this paper, we have focussed on national initiatives from European countries rather than on the European Union Framework itself. We have demonstrated that there are differences in approaches as well as similarities between countries within Europe. However, as Europe is a sui generis multilevel system of governance, Europe's regulatory framework is required to respond not only to processes of economic and political integration but also seek to harmonize rules at a transnational level regarding health and consumers protection. Therefore, in the challenge is whether it is possible to provide uniform normative guidance for DTC genetic testing across all European States, when there are different national legal systems and different methods have been used to regulate DTC.
